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FOREWORD 


This manual is intended to provide basic information 
for teaching nutrition as part of a course on health. While 
it has been specially adapted for adolescent students, the 
information about nutrition is true for younger children or 


adults, if adjustments are made for difference in requirements. 


The object of teaching nutrition to children is to encour- 
age the formation of proper habits for the choice of food. 
In the case of secondary school students the reasons for the 
choice of certain foods should be made clear so that habits 


may be formed on the basis of an intelligent understanding, 
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| I. INTRODUCTION 
Meaning of Nutrition 


The phase of science concerned with the nourishment of the living 
organism. 


Relation of Nutrition to Health and Physical Fitness 


Nutrition is an important factor in the maintenance of health, but not 
the only factor. Improperly nourished children do not grow normally, are 
more susceptible to infection, and tire easily. Inadequate nutrition, in itself, 
can cause disease. It is impossible to be healthy unless properly nourished, 
but an adequately fed person may be poorly nourished bécause of failure to 
assimilate food, or lack of rest, or interference with food utilization in the body. 
Nutrition is part of a health program and not a program in itself. 


Relation of Food to Nutrition 


To secure nutrition, food is eaten, digested to permit absorption, absorbed, 
and utilized by the body for a variety of purposes. The primary factor in 
nutrition is the intake of food. 


Il. ESSENTIALS OF A FOOD INTAKE FOR 
ADEQUATE NUTRITION 


A food intake is adequate if it provides, in needed amounts, the substances 
which are essential for the proper functioning of the body. Food should be 
chosen to satisfy definite physiological requirements. 


(a) PHYSIOLOGICAL REQUIREMENTS SATISFIED BY FOODS 


1. Growth and repair of tissue. 

2. Energy— 
(i) to maintain activity of vital organs (heart, lungs); 
(1) to keep the body warm; 
(iil) to enable work to be done. 

3. Regulation of body processes. 


4. Prevention of nutritional diseases. 


(b) REQUIREMENTS FOR GROWTH AND REPAIR 


During growth, fresh tissue is constructed, and at every age there is a 
continuous loss which must be replaced. The chief constituents of soft tissues 
are proteins. Proteins are compounds which always contain nitrogen in addi- 
tion to carbon, hydrogen and oxygen. There are many different proteins, but 
all are formed by the union of simple units called amino acids. Proteins differ 
from each other in their content of amino acids. 


Two mineral elements, calcium and phosphorus, are required for the 
formation of bones and teeth (see mineral elements). Practically all of the 


- vitamins are needed for growth (see vitamins). 
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Adults need at least one gram of protein per day per kilogram of body 
weight (70 grams for 150-pound man). Children require more protein than 


do adults in proportion to body weight, and should have 2 to 3 grams per | 


day per kilogram of body weight. (1 kilogram =2.2 pounds.) 


The proteins which occur in foods are built up from varying amounts of 


eighteen different amino acids. The body can synthesize some of these amino 


acids, but eight cannot be so made and must be supplied in the diet. Many 
proteins do not contain all of the essential amino acids. Proteins which supply 
the essential amino acids are “‘complete’’; deficient proteins are called “‘incom- 


plete” and have less food value. Animal proteins (in milk, cheese, eggs, meat, — 


fish) are generally complete. Vegetable proteins are generally incomplete. In 
order that essential amino acids be supplied, 30 to 50 per cent of the protein 
eaten should be animal in origin. 


Nutritional Protein Value of Some Common Foods z 


SIZE OF AMOUNT OF 
PROTEIN AVERAGE PROTEIN IN 
Foop QUALITY SERVING AVERAGE SERVING 

Milk cx ire Res 5 oe ames Complete 6-oz. glass 6 grams 
Cheese (>. Sara ates Complete 1-inch cube 6 grams 
Beg sehoieme ccs cee Complete 1 6 grams 

Beef, medium fat................ Complete 1 slice 15 grams | 
Bread cle nes ie Incomplete 1 slice 3 grams 
Baked beans........................ Incomplete 3 tbsp. 8 grams 


(c) ENERGY REQUIREMENTS 


Energy is required to maintain activity of vital organs, to keep the body 
warm, and to enable work to be done. The first two demands are continuous 
throughout life. The amount of energy required to satisfy the first two demands 
is influenced by body area (depending on weight and height), by age, and 
by sex. The energy requirement for work varies directly as the severity of 
the work. 


Energy is produced by the oxidation of foodstuffs in the body and is 
conveniently measured in heat units (1 calorie=amount of heat required to 
raise the temperature of 1 kg. of water 1° C.). 


Accepted Values for Energy Requirements 





Man—moderately active........ 3000 eal. Children— 4— 6 years... 1600 cal. 
VEryyACllVel ioe 4500 ** 7— 9 years... 2000 “ 
sedentary vue cueie see B5O0i*4 10-12 years... 2500 * 

Woman—moderately active.. 2500 ~ Girls—13-15 years.......... 2800 “ 

very active. .:........... 3000 * 16-20 years.......... 2400 * 
sedentary.2..5.1et 2100 * Boys—13-15 years.......... 32004." 


16-20 years.......... 3800 “ 


Three classes of food constituents are oxidized to give energy: 
- Fats... most concentrated source of energy. 

Carbohydrate (sugar and starch) . . . cheapest source of energy. 

Protein . . . also required for growth and repair. 


In Canada, people generally secure 10 to 12 per cent of total food energy 
from protein, about 40 per cent from fat, and about 50 per cent from carbohydrate. 


Energy Values of Some Common Foods 


SIZE OF ENERGY VALUE 
Foop AVERAGE SERVING (CALORIES) 
OTP 9 0 0. Nee 6-oz. glass 157 
DOSE es A OPE pe een ee ee er l-inch square eo 
aR MMMM 2 tar A icin ness. osyvntmevties 1-inch cube 87 
Eggs. sen). We eG ans ss epee e 1 83 
CN ET Gee ea ee 1 slice 138 
Oe PRIN NS ee i, Wing seo. y00. veda aah lane 1 slice 80 
RRIF GRECO KOC Sr pe iceg tas your se fuas teens cae 4 cup 50 


(d) REQUIREMENTS FOR MINERAL ELEMENTS 


The body needs about thirty chemical elements. Protein, fats and ecarbo- 
hydrates supply carbon, hydrogen, nitrogen, and occasionally sulphur and 
phosphorus. Other needed elements are required in small amounts and are 
present in foods in small amounts. These are referred to as “mineral elements.” 
All are essential, but attention is generally given to three, because these are 
likely to be deficient in ordinary dietaries. The three are calcium, iron, 
and iodine. 


| 1. Calcium, needed with phosphorus for the formation of bones and 
~ teeth. Calcium in blood and other body fluids is necessary for normal function- 
ing of nerves. Vitamin D (see vitamins) is essential for proper absorption 
and utilization of calcium. Requirements for calcium are markedly increased 
during growth. 


Requirements for Calcium 


Children—up to 9 years... 1.0 gram per day 
LRU ee CALS ie... ckstces tect sors erie sn 
ReITE SP LOLLOP LD SVEALS so. 2e asp .5...cs.otdesou sae vaste es 1S TGR eee rae 
ULI UNVCALSY Sean nx j3, Scena vygeen aches’ LO. Vipdes ee 
Beervaee Posto: 20, Vearse.cs i dio... edd ogre. 14 ee 
DAN eM Ste MOE AT Rh 5S a hedeteatort s+ 63 O:81635" ge oar 


Food Sources of Calcium 


~ Excellent: milk and cheese. 
Good: cauliflower, dried peas and beans, carrots, spinach, oranges. 


Milk and cheese contain much more calcium than any other food. It is 
impossible to secure an adequate supply of calcium from foods unless either, 
or both, of these foods are used generously. One 6-o0z. glass of milk contains 
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0.2 grams calcium. One pint of milk supplies 0.7 grams calcium. One 1-inch 
cube of cheese contains 0.2 grams calcium. Skim milk and chocolate dairy 
drink have the same calcium content as has whole milk; the latter has food 
value not possessed by the former and is preferable. 

2. Tron is required for the formation of the red blood pigment, heemoglobin. 
Red blood cells, containing haemoglobin, are constantly being destroyed and 
new hemoglobin must be synthesized in the body. For this purpose iron must 
be supplied in the diet. Nutritional anemia results from a lack of dietary iron. 


Requirements for Iron 


Children—*~7 to’ 9 years../..:..... .o).AL a 2a 210 milligranas 
LOtto 3] 2iyears eeu: 5 ee eee 12 * 

Adolescents—girls and boys... San 15 e 

WA CLUES aay eta tees, DTS |< kines eae 12 - 


Foods to Give 15 Milligrams of Iron 


Islicesroast bee Meroe Ass ee 4.0 milligrams 
POO oe bs hetashdth dee aly le tree nL en 3.1 - 
lfsenving cabbage... oes © teed. cee 1.8 a 
6 shces whole wheat bread...j.......2.23.25nuee Dok ee 
léserving datineal ou > ee 1.4 ie 
L’serving: potatoes: alti naling heen ee 0.9 3 


1 glass.tomato juice sie de ay ie 


Other good sources of iron: prunes, apricots, dark brown molasses, 
spinach, liver. 


3. Iodine. The rate of oxidation of foodstuffs in the body is controlled 
by thyroxin, a compound prepared in the thyroid gland. Iodine is essential 
for the synthesis of thyroxin. If the intake of iodine is inadequate, the thyroid 
gland is called upon to do extra work; it enlarges, and simple goitre results. 
In many districts the iodine content of the soil is low; drinking water and 
foods produced in such districts contain little iodine. Foods grown in inland 
districts, such as Ontario, are not dependable sources of iodine. Seafoods are 
excellent sources of iodine. The most convenient way to secure adequate 
amounts of iodine is to use iodized salt. The regular use of iodized salt is not 
harmful and should be encouraged in Ontario. 


(e) REQUIREMENTS FOR VITAMINS 


A vitamin is an organic food constituent, essential for life, but needed 
only in very small quantity. Absence of any one of the vitamins from the 
diet results in impaired growth and health, and even in specific disease. About 
twenty vitamins have been described and, of these, eight, at least, are essential 
in human nutrition. Acute vitamin deficiency diseases are rare in Canada. 
Frequently, however, diets are consumed which contain sufficient of the vitamins 
to prevent specific diseases but not enough for health. It is estimated that 
half the population of Canada need more vitamins. These should be obtained, 
whenever possible, from foods. 
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Vitamin A 


Effects of Deficiency 


i 
2: 


oo 


Decreased growth. 


Lowered health of the mucous membranes (moist linings of mouth, 
nose, ete.) and hence decreased resistance to infection. Nerophthalmia 
(a disease of the eye). 

Dry eyes; dry and abnormal skin. 

Delayed regeneration of the visual purple of the eyes; slow recovery 
from bright light; poor vision in subdued light. Night-blindness. 


Requirements per day 


3500 units 
4500 ~*~ 
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Children— 7 to 
PLC MV CLO Ak Mat Ber nA atch eae aoe 


RC ALS oe oe an ek wd. cagginns 


PME Sr eit Seas A CULiG eee fo oh. eho ceceorstine. 5000 


Food Sources 


The following foods will give approximately 


5000 units: 


MT oma PK eet Ny ice SPR hs ee ee gue ye segs de 1300 units 


ET SCRE ee Pele Fi Wf cu st nels vocpkvedanesseecine bes 700 * 
DECOR POTEOrSH CES: DLCAC rk ..nk. ote. ces carpages vale net 800. * 
PrN A DAOC se ie wee eR caste cqte lise cesss 12005; 
ice RS ES Sate Gee 500.“ 
Meee LOM ALO, }ULCE:).. Gites: Qivcrcgrccsemctecseet ined denen 400° 


Nove: 


4500 ~ 
ZLOU Saas 


Rare Re SNe hr wo ue tetra cs A esp 223 
LCA ULO US 7 eee Ret wince sh sisnct cei cn donee oe | 


Green-leaf (cabbage) and yellow (carrots) vegetables are excellent, cheap 
sources of vitamin A and should be used often. 


B Vitamins 


A group of about eight vitamins, four of which are essential for human 


beings. 


Only two will be discussed: thiamin and riboflavin. 


Thiamin, or Vitamin B, 


Effects of Deficiency 


Decreased growth. 

Fatigue, irritability, apathy. 

Neuritis, leading to paralysis. Beriberi (a disease not seen in Canada). 
Mental depression. 

Failure to use carbohydrates properly in the body. 


Loss of appetite. 


Requirements per Day 


Children "73to'i9- years ees’. cme ee 1.0 
10: tov LS yearsten eta. sone ae 1.2 

Gurls=13 Tod) years caine ae 1.4 
16° toi 20 vearstis 2s es ae eee 1.2 
Boys-=13:-toolS; years! (eae). ee ae 1.6 
1Gsto 20 ty aren.) Meese en ee 2.0 
AGULS 0 oA Rs keene. aa 1.2-2.3 


Food Sources 


The following ‘foods will give 1.6 milligrams: 


io pintsimilke ee ee eo 0.51 
6 slices whole wheat bread...........................4. 0.55 
Lshee: roast: bEGLy eniO ERE ee eee, ee 0.12 
leserving Oatmeal ses ah. een n toe ee 0.18 
Iiglass tomatosjuice 0a eee eee 0.08 
Wego. eee ne San REA ec AMS TR, cee te cet 0.08 
Isserving potatoesss.e ees te ee 0.06 
Note: 
Lislices arin sitet ecee ee ee eae ie ane 0.80 


Thiamin is water-soluble and, therefore, there may be serious loss in 
The amount of cooking water should be the least that will 
give a palatable product and, after cooking, the water should be used in soups, 
in cooking may be 


cooking water. 


gravies, etc. Heat destroys thiamin, and loss from heat 
10 to 40 per cent, depending on the food. 


milligrams 


ae 


milligram 


ee 


é 


Riboflavin (sometimes called Vitamin Bz) 


Effects of Deficiency 


1 
2. 
3. 


Decreased growth. 


Sores at corners of mouth. 


Inflammation of the cornea of the eyes. Sensitivity of eyes to bright 


light. 


Requirements per Day 


Children—=! 7 tow s0*yeats...al. ae eee 1.5 milligrams 
LOMO FI@sveats nse) cee eee 1.8 é 
Girls*—13 toild *yearsnci. meus l es coca 2.0 5 
16.40, 20RVEa0S co) yea -c. pceere eae eae 1.8 s 
Boys--18 t0-10. yearsie.7s.:. soesbees..oeievasementetaeatey Q.4 ¥ 
16: tos2Oivenrse: ni. a. ede ASO 
A dinlts reset een ae ee Aig tee Aste 1.8-3.3 : 


10 


Food Sources 


The following foods will give 2.4 milligrams: 


PORTITIESITINI Ko | Pree me os «024th Rates ether 1.8 milligrams 

6 slices whole wheat bread......................00000. 0.2 y° 

Pre eid: ote te. Sete ies fh Sak ame Nie AN a ree po eOE2 Rs 

Bae eRTOAS US DCE hiya she Aiiobscs can Werke ocak 0.2 rs 
Note: 

PE OIC RY CLR nce ri. Sense cotter es skeen ns 1.8 


Riboflavin is water-soluble and serious loss may occur in cooking water. 
It is not destroyed by heat, but is destroyed by light. Do not leave bottles 
of milk in sunlight. 


Ascorbic Acid, or Vitamin C 
Effects of Deficiency 


1. Poor formation and maintenance of teeth and bones. 


2. Seurvy, a disease of bleeding gums, hemorrhages in various parts of 
body due to weakening of blood vessel walls. 


3. Poor growth. 


Requirements per Day 


eirdren——- 7 t0. 9.9 Years)... 6c gsseceey 60 milligrams 
RIPE OM LAV PADS isc eae revel ides oo leicin 15 ¥ 
SATS eho TUL V CALS. Sl.desd ioc. ftavesesguiesiat tees: 80 
PRO ee GI DO A OPY CATSIRE, A oocs cc sctss legasecsecedacete: 90 
CEO UV CANS sys bet feeae. «anc cel yeas 43 100 
PUM Pe Ae en sles. . stds sa ed a3 


Food Sources 
The following foods will give about 100 milligrams: 


Heerassr (AtoZ. ) LOMALO JUICE... ...2..4066.0-seedecees 20 milligrams 
1 serving cabbage........... REAR ee eek, 15 ei 
MOREE RINOLA LOCS.2 520 celeb 8 cin so .die tenes so vost och sanes 10 

1 glass (4 oz.) orange or grapefruit juice...... 50 = 


Ascorbic acid is destroyed rapidly in food exposed to air, even at room 
temperature. It is water-soluble and there is likely to be serious loss in cooking 
water. Loss from heating may be 40 per cent or more. Use raw fruits and 
vegetables whenever possible. In cooking fruits and vegetables use as little 
water as possible and reduce the time to the least that will give a palatable product. 


Vitamin D 
Effects of Deficiency 
1. Rickets: faulty formation of bones due to poor utilization of calcium 
and phosphorus. 
2. Softening of bones in adults. 
3. Some relation to tooth decay. 
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Requirements per Day 


Children........ tee hog a AG SAA RE WEES cot nN ae oa 400 to 800 units 
Adults 20s: ae oe not known, but presumed to be necessary 


Food Sources 


Foods, in general, are poor and unreliable sources of this vitamin. Some 
may be obtained from canned sea foods, eggs, irradiated milk. Fish-liver oils, 
sometimes with added synthetic material, are needed supplements for children. 


Exposure of skin to sunlight causes formation of vitamin D in the body. 
While this is the natural method of securing vitamin D it is difficult to obtain 
sufficient in this way in Ontario. Growing children should receive a supply 
of vitamin D, such as from cod liver oil, in winter months. 


III. DIETARY DEFICIENCIES IN CANADA 


In the past four years six extensive surveys have been made on urban 
groups in Halifax, Quebec, Toronto and Edmonton. They all show that 
Canadians in various parts of the country are consuming less than the minimum 
standards required for good nutrition. Typical data are available from a 
recent survey of students in an Ontario collegiate institute. 


Percentage of Students Having Marked Dietary Deficiencies 


GIRLS Boys Tora. 

Galormes ih a tee ee ee 3% 77 5% 
Protein i ae or eee 1 Q Bis 
Calcium rete aca db Oe ite a. 13 15 14 
[rons as Reet yee Oe eh jhe 0 9 
Vitamin eA Se alee ase lie a aos 5 2 
THIAMIN Saat, ete et ee 40 80 55 
Ribot vitteere selene eran 16 29 21 
A SGOrbIC*ACICye eer ee ote Ve 88 78 


[t will be noted that the principal deficiencies are of minerals and vitamins, 
particularly the latter. All urban surveys made in Canada show similar results, 
except that lack of calcium and iron is more marked among adults. The chief 
dietary deficiencies in Canada are of minerals (calcium and iron) and of vitamins. 


Causes of Dietary Deficiencies in Canada 


Three main causes: 
1. Economic factors. 
2. Ignorance. 


3. Indifference. 


Prevention of Dietary Deficiencies in Canada 


While little can be done about the first cause of malnutrition by our 
educational system, a great deal can be done about the second and _ third. 
Three types of education about nutrition are needed. 


1. Formation of good food habits in childhood, coupled with the gradual 
training of students about the basic principles of nutrition so that the reasons 
for a wise choice of foods can be understood. This should be done as part of 
a health course, since proper nutrition is one factor in the maintenance of health. 


2. Economical purchasing of foods. This is particularly important for 
low-income families. Information about this and the third type can be given 
along with other nutrition instruction and especially in household science classes. 


3. Good cooking methods to make food attractive and to prevent undue 
impairment of nutrition value. 


IV. POINTS OF EMPHASIS IN TEACHING NUTRITION 


1. Nutrition is one of the factors which influence health. Adequate 
nutrition alone will not ensure health, but it is essential for health and 
physical fitness. 


2. The principal dietary deficiencies in Canada are of minerals and 
vitamins. Canadians should alter their choice of foods to include in the diet 
every day those foods which are good sources of minerals and vitamins. Such 
foods are called “protective.” The protective foods are: milk, cheese, butter, 
eggs, meat, whole grain cereal products, fruits and vegetables. These foods 
should be the basis of the day’s diet. 


Nutritional Requirements of Adolescents (13-15) 


GIRLS Boys 
RPWEIOS fy ote sos fe cats. 2800 3200 
WERT RUOV Ra Ae cs cin 2. 80 grams 85 grams 
Seater etch lds 1.3 grams 1.4 grams 
Dane Me es, Sc) hc: if: 15 mg. 15 mg. 


Maipamin A’;....... 


5000 units 


5000 units 


Memramnin D4)... \ eck... 1.4 mg. 1.6 mg. 
GLAM IN.6. eet oo ain 2.0 mg. 2.4 mg. 
Ascorbic acid (C)...........: 80 mg. 90 mg. 
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Foods to Give Adequate Nutrition for Adolescents (13-15) 
The quantities given are desirable per day: 
11% pints milk. 
1 oz. cheese. 
1 slice roast beef or other meat or fish. 
1 serving potatoes. 
1 serving cabbage or other vegetables. 
l egg. 
6 slices whole wheat bread with butter. 
1 glass tomato juice. 
1 glass orange or grapefruit juice. 
For vitamin D: irradiated milk or 1 tsp. cod liver oil. 
Any other desired foods to satisfy appetite. 
The list of specific protective foods, above, supplies all minerals and 
vitamins and has a caloric value of 2200. This is below the total calorie 


requirement of adolescent girls and boys, and other foods may be used to 
complete the requirement and to satisfy appetite. 
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